A paper by Schilling et al. (Am J Epidemiol 2006;164:1141-4) addresses a crucial issue for epidemiologists: limited peer access to questionnaires. This limited access hampers the ability to evaluate and improve the questions used by investigators and, in turn, the quality of some of the self-reported data. The authors of this commentary analyzed recent publications in core epidemiology journals, finding that self-reported data were used in 64% of articles, but key questions were seldom printed in the article (9%), and open access to complete questionnaires (16%) was rarely provided. Only 47% of articles even discussed validation; of these, only 67% actually validated questions used in the study. The authors join Schilling et al. in making recommendations to improve questionnaire access and collaboration. A first step, proposed before, involves investigators posting their questionnaires on a website concurrently with publication of their article. Journal editors should require online access to full questionnaires for published articles and inclusion of key questions within the article when possible. Funding agencies should take the lead in increasing access and collaboration by developing a searchable database. data collection; epidemiologic methods; questionnaires; research design Schilling et al.'s paper in this issue of the Journal (1) is most welcome, and the problems they address are unfortunately unsolved and important. Questionnaires generate data for research, and we should be as concerned about the quality of these data as laboratory investigators are about the quality of the data they generate. That is unfortunately not the case, despite a much longer history of investigation using questionnaires than of laboratory research.
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HISTORY OF QUESTIONNAIRES AND QUESTIONNAIRE DESIGN
Modern epidemiology's use of questionnaires is rooted in many traditions. The use of surveys is mentioned in the Bible, with a census described in the Book of Numbers after Moses ascended Mount Sinai and can be traced to the Egyptian and Roman empires, which used periodic censuses (2) . Survey research aimed at systematic data gathering, health, and social reform likely began with John Howard's 1775 investigations into prison conditions and prisoner complaints in England and Wales (3, 4) . Research conducted by life insurance companies linking self-reported medical history, such as previous asthma, and lifestyle factors to mortality in an effort to refine underwriting began in the early 20th century, with publications such as the Actuarial Society of America's Specialized Mortality Investigation (5). Early evidence of questionnaire use also exists in the investigation of food-borne illness. In 1902, H. Timbrell Bullstrode, a British inspector, used a rudimentary food questionnaire to identify oysters as the transmitter of typhoid fever at a banquet (6) .
Epidemiologists should know that the way in which questions are formulated and asked may have a profound effect on whether and how they are answered (7). Significant variations in data collected may arise from differing modes of questionnaire administration (8) (9) (10) (11) (12) (13) and design of individual questions (14) (15) (16) (17) . Even factual information may depend heavily on how the question is formulated, and layout choices such as font size or colors can affect questionnaire responses (18, 19) . Substantial literature exists to guide epidemiologists and social science researchers in optimizing questionnaire design to develop effective questionnaires (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) , beginning more than 50 years ago with Stanley Payne's classic The Art of Asking Questions (30), and some high-quality questionnaires have been developed. However, these questionnaires cover only a fraction of the data we need in most studies. Many investigators still build their questionnaires from scratch or use existing questions without access to the experiences from past use.
QUESTIONNAIRE USE IN CURRENT EPIDEMIOLOGIC RESEARCH
We conducted an exercise similar to Schilling et al.'s (1), but we used epidemiologic journals as our source of data. In the following paragraphs, we present our main findings because they expand on Schilling et al.'s paper and have not been published before. We reviewed all original articles, not from clinical journals but from Epidemiology, the European Journal of Epidemiology, the International Journal of Epidemiology (published from July 2005 to October 2005), and the American Journal of Epidemiology (published from July 2005 to August 2005). These core epidemiology journals were selected because they should be more concerned with epidemiologic rigor than clinical journals are. One hundred and eleven articles were reviewed to analyze whether an interview or questionnaire was used, characteristics of the questionnaire, questionnaire availability, and validation considerations.
Seventy-one (64 percent) of the articles used a questionnaire, and characteristics of these articles are shown in table 1. Self-report was used more frequently for exposure (61 percent) than for outcome (34 percent) and was used in nearly all articles for covariate assessment (97 percent). All three major observational study design types-cohort, casecontrol, and cross-sectional-used questionnaires frequently.
Interviewing was most common (72 percent), but selfadministered questionnaires (31 percent) were also frequently used (table 2). Our analysis indicated that computeradministered questionnaires do not appear to have caught on yet to a large degree with epidemiologists. Unfortunately, 13 percent of the articles did not indicate the questionnaire type within the article, demonstrating that questionnaire issues are frequently not of central methodological concern for investigators, editors, or peer reviewers.
Only 28 percent of investigators acknowledged using questions from previous instruments they identified by name and with a reference (table 3) . In addition, only 21 percent indicated that they had piloted or pretested the questionnaire before conducting the study.
Many investigators (n ¼ 13, or 18 percent) used the word ''standard'' or ''standardized'' when describing their questionnaire or interview process. Because this word does not have a consistent definition and was seldom or ever elaborated on within the article, it seems to have evolved as a code to placate reviewers and assure without proof the scientific validity of the investigation. In the future, journal editors * Percentages may not sum to 100 because of rounding. y Indicates that an article or its references identified a questionnaire that was used by name and with a reference. It does not imply that the ''existing'' questionnaire was validated or standard within the area of inquiry. If similarity to an existing questionnaire was noted, this was not included in this measure.
z Indicates that an article or its references explicitly mentioned that a pretest or pilot study of the questionnaire was completed.
§ Indicates that an article or its references characterized its questions or questionnaire as ''standard'' or ''standardized'' without further explanation or reference. should challenge authors using these words to more fully explain in the article their meaning and relevance to the study.
Developing standard questions (and by this we mean questions that have been validated against a ''gold standard'' measure, reproduced, and used universally throughout the field, similar to laboratory research techniques) for prominent lifestyle risk factors is clearly important. For example, many of the studies evaluated used smoking (62 percent) and alcohol consumption (32 percent) as exposures, outcomes, or covariates, likely providing different questions and response options.
The ability to scrutinize the questions is crucial for the epidemiologic community, as is the ability to capitalize on each other's experiences and learn from other investigators' mistakes. As shown in table 4, only six articles (8 percent) printed any complete questions within the article, and only 20 (28 percent) printed questions within a referenced article. Of articles in which the key exposure was determined by self-report, only four (9 percent) published any complete exposure question. A larger percentage (21 percent) printed a question for key outcome when it was determined by selfreport. No questionnaires were available via journal websites. In only 15 percent (11 articles) was a complete study questionnaire available in a published article or monograph or on the study website, typically for large, ongoing studies. For the nine articles with questionnaires available online, none listed the website address as a reference within the article.
We also examined whether investigators discussed questionnaire validation in their article or references, and 46 percent (33) did. For these, the authors validated some aspect of the questionnaire themselves in 12 articles (36 percent), and six (18 percent) of these validation studies were published. The authors referenced validation studies published previously by other authors in 88 percent of articles. Only eight articles included both validation by the author and previous validation. Furthermore, in only 22 studies (67 percent) were the specific questions used by the investigators validated; in the remainder, the use of self-report in general to assess a specific exposure, outcome, or covariate was evaluated. Validation is clearly not a central concern when epidemiologists use questionnaires.
Although questionnaires are frequently used in epidemiology and it is well known that the design of the questionnaire is crucially important to study results, questionnaire data are not treated with the care they should be. Their use is not well documented, and there seems to be limited interest in validation, standardization, and using past experience to improve new questionnaires. We find this situation unacceptable and quite depressing.
MAKING QUESTIONNAIRES BETTER
Calls for improving self-reported data collection in epidemiologic research have appeared sporadically in the literature for more than 25 years. Leon Gordis' observation in a little-noticed 1979 article, ''Assuring the Quality of Questionnaire Data in Epidemiologic Research,'' is still remarkably pertinent:
A major challenge to epidemiologic research today is to assure the quality of the ''raw data'' which are generated for analysis in our studies. A serious potential hazard confronting us is that, as epidemiologists, we may become so enamored of increasingly sophisticated statistical techniques and data processing capabilities that we may pay inadequate attention to the quality of the data obtained in our investigations-data which, in fact, become the raw material for these statistical and data processing methods. For no scientific discipline can be any better than the quality of its raw data. Improvements in study design or in analytic techniques cannot compensate for data of questionable quality generated by epidemiologic investigations.
Unfortunately, we have often paid too little attention to the quality of epidemiologic data, and particularly those obtained through interviews and questionnaires (31, p. 21) .
In 1999, the International Epidemiological Association expressed concern over the lack of focus on questionnaires Key outcome question in article{ 5 2 4 2 1 * Percentages may not sum to 100 because of rounding. y Indicates that at least one complete question was printed in the article.
z Indicates that at least one complete question was printed in a referenced article.
§ Indicates that, for articles in which the key exposure was determined by self-report, at least one complete question related to key exposure was printed in the article.
{ Indicates that, for articles in which the key outcome was determined by self-report, at least one complete question related to key outcome was printed in the article. We also agree with Schilling et al.
(1) that a searchable questionnaire database needs to be established. Funding agencies and journal editors should require that questionnaires used in large studies be available and easily identified, even at the question or item level. In the database, a question may be linked to previous studies that have used it, to published validation studies, to translations if they have been done, and to other relevant factors.
The major funding agencies should take the lead in developing comprehensive, next-generation solutions for questionnaire access, including searchable databases. These organizations have the necessary resources, continuity, and stability to accomplish this task, and they have a major interest in improved data collection.
It may also be wise to think about devoting an online journal to questionnaire development, and it could be justified if forces are combined for all scientific disciplines using questionnaires, such as sociology, demography, medicine, and psychology. This journal could serve as a central repository for the questionnaires from articles published in other journals and could feature methodological research and commentary papers such as this one. This journal could also serve as a forum for the exchange of ideas and experiences using questionnaires in the best spirit of the Internet.
We epidemiologists ask questions very frequently as part of our research. The process demands significant time from respondents, and we have an ethical obligation to perform our work as well as possible. The results we report and on which health and policy decisions are made often rely heavily or totally on the answers respondents give to these questions. Therefore, we need to take great care in designing, standardizing, and critiquing these questions as a central part of the scientific process. Schilling et al. (1) are to be thanked for reminding us of this important part of epidemiologic studies.
